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(57) ABSTRACT

An automation appliance with at least one wireless commu-
nication interface has electronics arranged on a printed circuit
board, where the printed circuit board 1s 1n a housing having
externally accessible plug connectors. A plug connector 1s
connected to the communication mterface electronics and 1s
aligned adjacent to the printed circuit board 1n the area of the
interface electronics. The plug connector has a center contact
for RF signal connection surrounded by outer contacts that
provide RF shielding. Another plug connector of similar
mechanical design 1s also provided which provides for cable
based communications interface and 1s not a RF plug.

12 Claims, 2 Drawing Sheets
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AUTOMATION APPLIANCE WHICH USES
THE SAME CONFIGURATION PLUG
CONNECTORS FOR CONNECTING
ANTENNA PLUG AND COAXIAL CABLE

Field of the Invention

The invention relates to an automation appliance having at
least one wireless communication interface for data commu-
nication with further automation appliances and/or field
devices, and having control electronics, wherein the control
clectronics and communication interface electronics for the at
least one communication interface are arranged on a printed
circuit board which 1s introduced into a housing, and in which
housing externally accessible plug connectors are provided,
in order to provide communication interfaces, and are con-
nected to the communication interface electronics and/or to
the control electronics.

Automation appliances for controlling and monitoring
field devices, which communicate via a field bus, have been
known for a long time, 1n particular from 1ndustrial and build-
ing automation.

By way of example, WO 96/12993 A1 describes an appa-
ratus for accessing field devices 1n a distributed control sys-
tem with redundant wireless access to field devices.

DE 102007 003 196 A1 discloses acommunication system
for data interchange 1n an automation installation for com-
munication between central and peripheral devices.

A converter for cable-based communication with the cen-
tral device and for wireless communication with the periph-
eral devices 1s connected 1n the communication path between
the central and peripheral devices. A converter such as this
may, for example, be a field bus coupler or a repeater.

Automation appliances such as these which have a wireless
communication interface are conventionally equipped either
with an antenna which 1s integrated 1n the housing of the
automation appliance, or with an antenna which can be
plugged on. In the case of the antenna which can be plugged
on, a special antenna plug 1s conventionally 1nstalled 1n the
housing.

This requires an additional structure and a specific design
ol automation appliances which communicate wirelessly, 1n
comparison to purely cable-based automation appliances.

When designing the automation appliances which commu-
nicate wirelessly, the automation appliance and the antenna
must be matched to one another so as to ensure that the
antenna has a desired and required polar diagram.

BACKGROUND

Sumimary

The object of the present invention 1s therefore to provide
an improved automation appliance.

The object1s achieved with the automation appliance of the
type mentioned 1nitially 1n that at least one plug connector,
which 1s connected to communication interface electronics
for a wireless communication interface, 1s aligned adjacent to
the printed circuit board 1n the area of the communication
interface electronics and has a centrally arranged center con-
tact for an RF antenna signal connection and a plurality of
outer contacts, which surround the central center contact, for,
an RF shielding potential, and 1n that the at least one plug
connector for a respective wireless communication interface
1s mntended to hold an antenna plug and has the same mechani-
cal design as a plug connector which i1s used for a correspond-
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ing cable-based communication mterface in corresponding
automation appliances, and which 1s not a radio-frequency
antenna plug.

Since specialized antenna plugs are not used for the
antenna connection, but rather the same plug connectors
which are also used for the cable-based communication inter-

face, with a center contact and outer contacts surrounding
this, the housing and associated plug design of purely cable-
based automation appliances and combined cable-based and
wireless automation appliances can remain the same. This
reduces the effort for design, manufacture and assembly as
well as storage. It has been found that the standard plug
connectors having a center contact and outer contacts sur-
rounding 1t are also suitable for RF transmission and have
adequate electromagnetic characteristics for automation
appliances, allowing RF antenna signals to be output.

Standard plug connectors such as these can be used for
cable-based communication in particular because the at least
one plug connector, which 1s imntended to provide a wireless
communication interface, 1s arranged adjacent to the commu-
nication interface electronics which are provided for the
respective wireless communication interface. This results in
the communication interface electronics of the wireless com-
munication interface providing an opposing pole for the
antenna plug, that 1s to say the plug connector which 1s pro-
vided with an antenna plug. Therefore, together with the
adjacent part of the printed circuit board and the housing, and
in addition to the antenna plug and the antenna or coaxial line
arranged thereon, the communication interface electronics
form a part of the effective antenna for the wireless commu-
nication interface.

In this context, it 1s particularly advantageous for the plug
connector which 1s intended for the wireless communication
interface to be aligned at right angles to the printed circuit
board. The axes of the center contact and of the outer contacts
which surround the center contact are therefore approxi-
mately at right angles to the printed circuit board of the
automation appliance, which printed circuit board has the
clectronics and conductor tracks on 1t.

It 1s particularly advantageous if the outer contacts of the at
least one plug connector for a respective wireless communi-
cation interface are electrically conductively connected to a
ground plane on the printed circuit board, which ground plane
1s arranged adjacent to communication interface electronics
which are adjacent to the respective plug connector. This
allows the foot-point impedance of the antenna monopole to
be defined largely independently of the housing through the
ground plane, since the plug connector operates with the
antenna connected thereto with respect to a fixed ground base.

The central center contact and the outer contacts of the plug
connectors are preferably embedded 1n insulating matenal,
wherein the mnsulating material 1s surrounded by a lock (for
example a screw thread, bayonet, locking thread, etc.) which
1s electrically conductively connected to the ground potential
of the housing. The RF shielding potential 1s then preferably
decoupled from the ground potential of the housing, with
respect to the real power. Because of this, the foot-point
impedance 1s not dependent on the ground potential of the
housing and the lock, and further electrically conductive parts
connected thereto, but depends exclusively on the RF shield-
ing potential of the outer contacts. This RF shielding potential
can be provided by forming a dedicated ground plane on the
printed circuit board as a floating ground with respect to the
ground which 1s applied to the housing and the screw thread
connection. The RF shielding potential and the ground poten-
tial are not directly electrically conductively connected to one
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another, but only capacitively coupled to one another by the
surrounding air or a dielectric.

This embodiment has the advantage that the screw thread
connection 1s not used as an RF shield but 1s only connected
to the housing ground. Interterence 1s therefore not passed via
the RF shield to the printed circuit board, but 1s trapped in
advance by the housing and the screw thread connection
which 1s not electrically connected directly to the printed
circuit board.

M12 round plug connectors are preferably used as plug
connectors and are already used as standard for automation
appliances. These M12 round plug connectors or other stan-
dard plug connectors can be designed for ingress protection
class IP67/7, 1n contrast to conventional special antenna plug
connectors. This allows the housing interior and the printed
circuit board arranged therein, together with 1ts electronic
components, to be protected against moisture and other envi-
ronmental intluences.

The automation appliances are preferably field bus cou-
plers, offset local communication subscribers (for example,
I/0O modules) which are linked wirelessly or repeaters.

In conjunction with such automation appliances, an
antenna plug which 1s intended for connection to a plug
connector of an automation appliance such as this has a cen-
tral connecting pole, which 1s electrically conductively con-
nected to an antenna conductor, and off-center connecting,
poles which surround the central connecting pole. An antenna
conductor which 1s connected to the center contact 1s then
sheathed by an 1insulating material which 1s connected to the
antenna plug. This allows a monopole antenna to be inte-
grated easily and at low cost in a mating plug connector for the
standard plug connector, for example an M12 round plug
connector.

However, it 1s also advantageous to use an antenna plug
adapter for connection to a plug connector of an automation
appliance as described above, which has a mating plug con-
nector, which corresponds to a plug connector of the automa-
tion appliance for a wireless communication interface, with a
central connecting pole and surrounding oif-center connect-
ing poles as well as a coaxial antenna plug connector. The
coaxial antenna plug connector has a central RF signal center
contact and a shielding wall which surrounds the RF signal
center contact. The RF signal center contact 1s then electri-
cally conductively connected to the central connecting pole of
the mating plug connector, and the shielding wall 1s electri-
cally conductively connected to the off-center connecting
poles of the mating plug connector. This antenna plug adapter
makes 1t possible to provide an adapter 1n a cost-effective
manner, which allows connection of an antenna which has a

conventional antenna plug to a standard plug connector, for
example an M 12 round plug connector.

DESCRIPTION OF THE DRAWINGS

The invention will be explained in more detail 1n the fol-
lowing text using an exemplary embodiment and with refer-
ence to the attached drawings, 1n which:

FIG. 1 shows a sketch of an automation appliance with an
antenna plug, in the form of a section view;

FIG. 2 shows a plan view of the automation appliance
shown 1n FIG. 1;

FIG. 3 shows a sketch of an antenna plug in the form of a
side view;

FIG. 4 shows a sketch of an antenna plug with an antenna
coaxial line; and
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FIG. 5 shows a sketch of an antenna plug with a coaxial
antenna socket for connection of a standard antenna.

DETAILED DESCRIPTION

FIG. 1 shows an automation appliance 1 1n the form of a
cross-sectional side view. The automation appliance 1 has a
housing 2 1n which a printed circuit board 3 has been ntro-
duced 1n a manner known per se. The printed circuit board 3
1s fitted with control electronics 4 which are electrically con-
ductively connected to one another via conductor tracks on
the printed circuit board 3. The printed circuit board 3 1s
turthermore fitted, for example, on 1ts lower face, with com-
munication interface electronics 5, which contain control
logic for a wireless communication interface, as well as a
transmitter and/or recerver (transcerver). The communication
interface electronics 5 can be used to interchange data via an
antenna which 1s connected to the communication interface
clectronics 5 with field devices, automation appliances or
repeaters, which are located within radio range.

A plurality of plug connectors 6 are arranged 1n a manner

known per se on the upper face of the housing 2 and, for
example, are 1n the form of M12 round plug connectors. The
plug connectors 6 have connecting contacts 7 which are elec-
trically conductively connected to the control electronics 4
and/or to the communication interface electronics 5, and pos-
sibly to a ground potential.
The connecting contacts 7 essentially consist of a centrally
arranged center contact 8 as well as outer contacts 9 which
surround this center contact 8 and are arranged on a circum-
terence. The outer contacts 9 and the center contact 8 are
introduced into msulating material. A thread 10 1s provided
on the outer circumierence of the plug connectors 6, 1n order
to 1ix a matching mating plug connector, which i1s plugged
onto the plug connector 6, on the thread 10 with the aid of a
union nut 11. A ground plane 12 i1s applied to the printed
circuit board 3 adjacent to the communication interface elec-
tronics 5, and 1s 1solated from the housing ground PE, which
1s connected to the appliance housing 2, for example, and
represents a “floating” ground with respect to the housing
ground PE.

One of the plug connectors 6 1s provided above this ground
plane 12 and above the communication interface electronics
5, 1n order to hold an antenna or an antenna coaxial cable. For
this purpose, the center contact 8 1s electrically conductively
connected to the antenna mput/output of the communication
interface electronics 5, while the outer contacts 9 are electri-
cally conductively connected to the ground plane 12 of the
“floating” ground.

In this way, the standard M12 round plug connector 6 forms
an antenna connection for the automation appliance 1.

An antenna plug which can be fitted to this plug connector
6 has a central connecting pole 13, which corresponds to the
center contact 8, and to which a monopole antenna 14 or, 1f
required, an antenna coaxial line or a coaxial antenna socket
1s connected. The off-center connecting poles 15 which cor-
respond to the outer contacts 9 are not electrically conduc-
tively connected any further in the case of the antenna plug
that 1s 1llustrated by way of example.

The antenna conductor of the monopole antenna 14 1s
housed 1n an insulating material 16, which forms an antenna
head.

FIG. 2 shows a sketch of an example of an automation
appliance 1, 1n which plug connectors 6 are provided, par-
tially 1n the form of M 12 round plug connectors, with a center
contact 8 and outer contacts 9. In addition to these plug
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connectors 6, further plug connectors of a different type can
be provided for different purposes.

FIG. 3 shows a side view of an antenna plug which 1s
plugged onto a plug connector 6. As can clearly be seen, the
central connecting pole 13 of the antenna plug 1s electrically
conductively connected to the center contact 8, and the ofl-
center connecting poles 15 are electrically conductively con-
nected to the outer contacts 9. The central connecting pole 13
1s connected to a monopole antenna 14, which 1s housed 1n
insulating material 16 as an encapsulating compound.

FIG. 4 shows another embodiment of an antenna plug, in
which the central connecting pole 13 1s connected to the
central inner conductor 17 of a coaxial line 18, while the
off-center connecting poles 15 are connected to a shielding
sheath 19 on the coaxial line 18.

FIG. 5 shows another embodiment of an antenna plug, in
which the central connecting pole 13 1s connected via a cen-
tral conductor 20 to a central connecting socket 21 of a
coaxial antenna socket. The off-center connecting poles 135
which are connected to the outer contacts 9 1n the mated state
as 1llustrated are themselves connected via conductors 22 or a
shielding sheath to a shielding sheath 23 which surrounds the
central connecting contact 21 for the coaxial antenna socket
24. By way of example, the coaxial antenna socket may be an
SMA or TNC antenna plug connector. This allows a standard
antenna to be used with a standard antenna plug such as this,
which corresponds to the coaxial antenna socket 24, 1n con-
junction with a standard automation appliance 1, which has
standard plug connectors which are not 1n the form of special
antenna plug connectors. In this way, the antenna plug forms
an adapter coupling piece.

The mvention claimed 1s:
1. Automation appliance having at least one wireless com-
munication interface for data commumication with further
automation appliances and/or field devices, and having con-
trol electronics and communication interface electronics,
wherein the control electronics and communication interface
clectronics are arranged on a printed circuit board 1n a hous-
ing which includes externally accessible plug connectors that
are connected to the communication interface electronics
and/or to the control electronics wherein at least one plug
connector of said plug connectors
1s connected to the communication interface electronics for
a wireless communication interface,

1s aligned adjacent to the printed circuit board,

and has a centrally arranged center contact for an RF
antenna signal connection and a plurality of outer con-
tacts which surround the center contact for an RF shield-
ing potential, and

wherein the at least one plug connector 1s configured hold

a plug and has the same mechanical configuration as a
plug connector used for a cable-based communication
interface in corresponding automation appliances.

2. The automation appliance according to claim 1, wherein
the at least the plug connector 1s aligned at approximately a
right angle to the printed circuit board such that axes of the
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center contact and of the outer contacts are at right angles to
a plane which 1s covered by the printed circuit board.

3. The automation appliance according to claim 1, wherein
the outer contacts of the at least one plug connector are
clectrically conductively connected to a ground plane on the
printed circuit board, which ground plane 1s arranged adja-
cent to the communication 1nterface electronics.

4. The automation appliance according to claim 1, wherein
the center contact and the outer contacts of the at least one
plug connector are embedded in 1nsulating material, and the
insulating material 1s surrounded by a lock wherein the lock 1s
clectrically conductively connected to a ground potential of
the housing, and an RF shielding potential 1s decoupled from
the ground potential of the housing.

5. The automation appliance according to claim 1, wherein
the plug connectors are M 12 round plug connectors.

6. The automation appliance according to claim 5, wherein
the M12 round plug connectors are configured for imgress
protection class IP-67.

7. The automation appliance according to claim 1, wherein
the automation appliance 1s a field bus coupler.

8. The automation appliance according to claim 1, wherein
the automation appliance 1s a repeater.

9. Plug for connection to a plug connector of an automation
appliance

having at least one wireless communication interface for

data communication with further automation appliances
and/or field devices, and having control electronics and
communication interface electronics, wherein the con-
trol electronics and communication interface electronics
are arranged on a printed circuit board in a housing
which includes externally accessible plug connectors
that are connected to the communication interface elec-
tronics and/or to the control electronics wherein at least
one plug connector of said plug connectors
1s connected to the commumnication interface electronics
for a wireless communication interface,
1s aligned adjacent to the printed circuit board,
and has a centrally arranged center contact for an RF
antenna signal connection and a plurality of outer
contacts which surround the center contact for an RF
shielding potential, and
wherein the at least one plug connector 1s configured
hold a plug and has the same mechanical design as a
plug connector used for a cable-based communication
interface 1n corresponding automation appliances
wherein the plug has a central connecting pole which 1s elec-
trically conductively connected to a conductor, and off-center
connecting poles which surround the central connecting pole.

10. The plug of claim 9 wherein said conductor 1s an
antenna, and wherein said conductor 1s sheathed by an 1nsu-
lating material.

11. The plug of claim 9 wherein said conductor 1s con-
nected to a coaxial line.

12. the plug of claim 9 wherein said off-center connecting
poles are connected to a shielding sheath of a coaxial cable.
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